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Tape Format

This datasst has been restored. It originally consisted of two tapes that have been
stacked onto one tape. Files 1-45 are from tape 1, and files 46-58 are from tape 2.
The DS tape is 9-track, 6250 bpi. The DR tape is a 3480 cartridge. The data were
originally written in UNIVAC 1100 36-bit words. They have been converted to ASCII.

The DR and DS numbers along with the corresponding D numbers and time spans are
as follows:

DR # DS# DD# FILES TIME SPAN
DR0O04076  DSO04076 DD031028  1-45  04/10/72 - 10/06/73

DD031028 46-58 05/17/72 - 12/04/72
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TAPE FORMAT

Each original tape had a header file (files 1 and 46 on the new tape) that containes
two header records. The rest of the files are data files and contain one header record,
followed by data records.

The header records are fixed length and contain ASCH zero values for any unused
space. Each data record is divided into four sectors. Each sector contains 16 header
words (ttems 1-16 on format below), and a variable number of 14-word elements, one
for each star in the sector (the number of stars is contained in item 6 of the sector
header).

NOTE: The first record of the first header file (file 1 on tape) is missing.

Following is a more detailed description of each part of the tape.
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Record 1:

Format

OO~~~ WM =

Record 2:

15
15
15
A6
A6
AB
A6
15

Format

A6
15

15
F6.2
F6.2
F6.2
F6.2

Js-0loh - 14 H

Description

# of data files on tape (directory file not included)
# of days on tape

Spacecraft - Pioneger (10 or 11)

Day of year map was made DAY/YR

Number of this tape

Input tape number (ignore)

Is input tape corrected (ignore)

# of gections for day

Repeat items 4-8 for each remaining day LW"- it s 21{ /4f @;4’

Description

Day of year map was made

File # where data is located (directory file not included)
Section #

First lock angle in section

Lest ook angle in section

Minimum elongation

Maximum elongation

Repeat of items 1-7 for each section of every day
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Data File

Record 1: (header record)

ltem # Format Description

1 A6 Day of year map was made

2 AB Input tape # (ignore)

3 15 Section #

4 15 Start time of observations for this section, hours (GMT)

5 15 Start time of observations for this section, minutes (GMT)
6 15 Start time of observations for this section, seconds (GMT)
7 i5 Stop time of observations for this section, hours (GMT)

8 15 Stop time of observations for this section, minutes (GMT)
9 15 Stop time of observations for this section, seconds (GMT)
10 AB Element name containing position data (ignore)

11 F7.2 Right ascension of +z spin axis

12 F7.2 Declination of +z spin axis

13 F7.2 Correction for look angle

14 F7.2 Correction for sector

15 F7.2 Clock angle of eguator

16 F7.2 Clock angle of sun

17 F7.2 Cone angle of sun

18 16 # of stars used to get pointing correction

19 F7.2 Standard deviation of correction for look angle

20 F7.2 Standard deviation of correction fo sector.

21 15 # of look angles included in this section

22-111 F7.2 Look angles included in this section

1
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Data Records (records 2-n):

ltem # Format Description

Sector Header (written once for each of four sectors in record)

1 F10.2 Right ascension of center of field of view

2 F10.2 Declination of center of field of view

3 F10.2 Elongation angle of sun

4 16 Sector - azimuthal angle label of field of view

5 F10.2 Look angle - polar angle label of field of view

6 16 # of stars in field of view

7 F10.2 BP - Blue brightness (Parallel channel) in EDR units.

8 F10.2 RP - Red brightness (Parallel channel) in EDR units.

9 F10.2 BS - Blue brightness (Senkrecht channel) in EDR units.
10 F10.2 RS - Red brightness (Senkrecht channel) in EDR units.
11 F10.2 BPc

12 F10.2 RPc } Brightness after star subtraction and corrected
13 F10.2 BSc for secular decay in units of S,,(V)

14 F10.2 RSc

15 F10.2 BCTOT = BPc + BSc

16 F10.2 RCTOT = RP¢ + RSc

The individual stars that were subtracted (written once for each star in sector)

17a i6 Declination of star * 1000 M/ O Ath 10 st Mo
17b 16 Right ascension of star * 100 Yeelipatin e 4“‘;”‘"&"/
182 16 BS of star * 1000

18b 16 BP of star * 1000

18c [3 IF1 - Flag denoting stellar anomalies (see section 3)

19a 16 RS of star * 1000

18b 16 RP of star * 1000

19¢ 16 IF2 - Flag denoting spectral type (see section 3)

20 F10.2 Dweli time

21 F10.2 Vignetting correction for BP channel

22 F10.2 Vignetting correction for RP channel

23 F10.2 Vignetting correction for BS channel

24 F10.2 Vignetting correction for RS channel
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PIONEER 10/11 BACKGROUND SKY TAPE (BST)

Experiment:

NSSDC Experiment #'s:

Principal Investigator:

Co-Investigator:

Contents:

USER'S GUILDE

PIONEER 10/11 STARLIGHT/ZODIACAL LIGHT

PIONEER 10-72-012A-1h
PIONEER 11-73-01GA-15

J. L. Weinberg, Director, Space Astronomy Laboratory
State University of New York at Albany

Executive Park East, Albany, New York 12203

(518) u57-k13h

D. W. Schuerman, Space Astronomy Laboratory

Tape Specifications and Format

. Parameter Definitions

Coding of Flags Designating Spectral Type
. Experiment Bibliography

Fl o e

The Background Sky Tape (BST) contains the reduced data of photo-

polarimetric measurements of the brightness of the sky as viewed from the

deep-space probes Pioneer 10 and 11. The NSSDC will provide the user with

the first two papers of a series of articles dealing with the Pioneer 10/11

Starlight/Zodiacal Light Experiment. The first of these defines the scope

of the investigation and describes the instrument; the second explains the

reduction process leading to the creation of BST. They are referred to in

this guide as Paper I and Paper II, respectively.




Computer

Word Format
20
21
22
23
o 24 F
§5-32 F
- F
. F
. F
F
F
. F
F
F
Variable
length,
Maximum

Dwell time.
Vignetting correction
Vignetting correction
Vignetting correction

(-~
b

for BP channel.
for RP channel.
for BS channel.

Vignetling correption

1664 words.

RECORD 3: Repeat
. Repeat

. Repeat
Repeat

record 2 for

Repeat computer words

Repeat computer words
star in field of view
required per star).

Repeal computer words
Repeat computer words
this field of view.

Repeat computer words
Repeat computer words
this field of view.

Repeat computer words
Repeat computer words
this field of view.

for RS channel.
17-2hk for second star.

17-24 for each remaining

(8 computer words are

1-16 for sector 2.
17-24 for each star in

1-16 for sector 3.
17-24 for each star in

1-16 for sector k.
17-24 for each star in

sectors 5, 6, 7, 8
record 2 for sectors ...-...
record 2 for sectors .....
record 2 for sectors ......

RECORD 17: Repeat record 2 for sectors 61, 62, 63, 64

RECORD 18-33: Repeat records 2-17 for next look angle.

RECORD 3L-N: Repeat records 2-17 for each remaining (L) look angle in section #1.

FILE 3: Repeat FILE 2 for section 2.

N = 16L + 1.

FILE 4-(M+1l): Repeat FILE 2 for each remaining (up to M) section of day.

Repeat files 2-(M+l) for each day.

This tape has a maximum of 49 files, including the directory file.



2.

section

look angle

elongation

+ 2z spin axis

sector

clock angle

cone angle

BP, RP, BS, RS
rallel
Senkrecnt

Note: The EDR (Experi-
ment Data Record) unit

is a unit of relative
instrument response.

All reduction is perform-
ed in these units, includ-
ing star subtraction.
Absclute calibration

is then applied to the
final results.
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PARAMETER DEFINITIONS

Bach days observations of the sky may be broken
up into a number of sections {up to 8). The
sections are delineated by look angle. Point-
ing corrections are determined for each section
(Paper I - the need for sectioning; Paper II -
the pointing of sections). '

The polar angle between the +z spin axis and the
pointing direction of the instrument as determin-
ed by telemetry (Papers I and II).

The angle betiween pointing direction and the sun.

That end of the spacecraft spin axis which points
toward the earth. If one's thumb points toward

+ z, the spacecraft spins according to a right-
hand rule.

One spacecraft spin is divided into 64 sectors
(Paper I).

The true azimuthal angle swept out by the spin

of the spacecraft. The clock angle is zero at

that node of the ecliptic at which the instrument
is rotating into the northern hemisphere (Paper II).

True polar angle between + z spin axis and
pointing of instrument (Paper II).

The radiance reading (in relative or EDR units)
as given by the four channels of the imaging
photopolarimeter (IPP). The B designation stands
for blue, the R for red. The S and P designations
represent orthogonal directions of polarization.
Define an "instrumental" coordinate system based
on a Senkrecht (S) direction, which is parallel
to the IPP rotation axis and perpendicular to the
spacecraft spin axis, and a direction Parallel (P)
to the spaceecraft spin axis; i.e., the S vector
is along the longer side of the effective field-
of-view and the P vector is along the shorter.
Assume the light source observed with the IPP is
partially plane-polarized. This light can be
divided into an unpolarized part, I, and a com-
pletely plane polarized component, Ipol. Let
the amplitude of the polarized component be Epol
where IEpolie = Ipgl. If O is the angle between
the § direction and the plane of polarization,
the component of Ebol in the S direction is
|Ep01£cosE), and the component in the P direction
islFpoll sin®. The intensities seen by the §




and P channels are therefore

Ig = = Iu + Ipo]_ COSge

Ip = Iu + Ipol sin 9
where Is corresponds to the BS or RS readings
and Ip corresponds to the BP or RP readings.

BPC, RPC, BSC, RSC 1 Stand for corrected values of BP, RP, BS, and
' P RS, respectively. The corrections applied
r (see Paper II) are:
i 1) foreground stars have been subtracted,
g‘ 2) the secular decay of the instrument sensmtlvity
r is accounted for,
y 3) absolute calibration is applied so that each
channel reads in S3o{V) units:
R blue(k3604) : 1 S10(V)=1.16x10"9 ergs cm-2s-lster-1A
¢ red(64204) : 1 S1p(V) =1.07x10-9 ergs em~2s-lster~1A
u .
BCTOT | The sum of BSC and BEPC.
t
RCTOT S The sum of RSC and RPC.
BP of star _
RP of star Thne values that the IPP would read if the star
BS of star was scanned at a cone angle of 90° (Paper II).
RS of sitar '
dwell time That fraction of 1/64 of the spacecraft spin
period for which the star spends in the instru-
mental Tield of view (Paper II).
vignetting correction This term, on the average, is near 1. It corrects
for the fact that the instrument response varies
depending on the position of the stars in the
field of view {Paper II).
(B-V) calculated For some stars, a B-V color index is not available.

This index is needed to determine the IPP response
to any given star. B-V was therefore calculated
from spectral type information as described in
Paper II.

Note: The uncertainty (1 standard deviation) in the corrections for look angle
and sector significantly influence the quality of the data. If the instrument
‘pointing is not determined accurately, the star subtraction process can introduce
large errors. Nominal values for computer words 19 and 20, File 2, Record 1,

are 0.15 and 0.40, respectively. -
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3. CODING OF FLAGS DESIGNATING SPECTRAL TYPE

e
Normal star 0
Moderately reddened 1 Type O
Marginal variable 2 B
Very reddened 3 A
Inm eclass T L F
Probable significant wvarisble 5 G
Significant variable ' 6 K
Sig. variable + class I 7 M
Sig. variable + very reddened or 8 Very late
Very reddened + class I + sig. var.
Slg. variable + moderately reddened or 9

Type O + (B-V) calculated*
Moderately reddened + class I + sig. var :

Probably sig. var. + class I 10 B + (B-V) calculated
Prob. sig. var. + very reddened or Ane A + (B-V) calculated
Very reddened + class I + prob. sig. var. :

Prob. sig. var. + moderately reddened or 12 F + (B-V) calculated
Mod. reddened + class I + prob. sig. var. e : -
Moderately reddened + class I or 13 G + (B-V) calculated
Moderately reddened + class I + mar. var.

Marginal variable + class I 1k K + (B-V) calcualted
Very reddened + class I or 15 M + (B-V) calculated

Very reddened + class I + mar. var.

*See page five.
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PIONEER 10

BACKGROUND SKY TAPE

72-012A-14A

This catalog consists of 2 PNoneer 10 data tupes. he tapes are

1660 BPI, 9 track, Binary and are mul 'tapcs were created
on a UNIVAC 1110 computer. To read tapeN\it shelild be Octal dumped.

The Time Span are as follows:

i ot TIME SPAN
D-3.028 C-19839 5/17/72 - 12/04/72
D-511129 C-19840 4/10/72 - 10/06/73
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